Eleven patients were studied because of recurrent angina at rest. In five cases ischemic pain developed 3-10 days after acute myocardial infarction. Pain recurred in all cases despite therapy with bedrest, oxygen, heparin anticoagulation, nitrates, and whenever possible, beta blockade. Myocardial infarction pump (IABP) can further reduce myocardial oxygen demand by diminishing left ventricular systolic pressure while at the same time increasing coronary perfusion pressure.' 11 Furthermore, diastolic counterpulsation has been reported to augment collateral circulation.12 This study was undertaken to determine (1) whether IABP would interrupt ischemic pain in the absence of cardiogenic shock and (2) whether continuous pumping would prevent recurrent attacks.
T HERE ARE TWO forms of myocardial ischemia which require aggressive management. The first is recurrent angina in the early phase of acute myocardial infarction. The second is accelerated angina at rest, which may complicate a previously stable ischemia pattern. Both conditions are treated in the hospital with oxygen, anticoagulation, and measures designed to reduce myocardial oxygen demand, namely bedrest, vasodilators, and wherever possible, beta-adrenergic blockade. Some patients respond to this combined therapy and become pain free. In others the intensity or frequency of ischemic attacks increase and may result in serious ventricular arrhythmias or progress to frank infarction.
In this group with resistant ischemic pain, circulatory assistance with the intraaortic balloon pump (IABP) can further reduce myocardial oxygen demand by diminishing left ventricular systolic pressure while at the same time increasing coronary perfusion pressure.' 11 Furthermore, diastolic counterpulsation has been reported to augment collateral circulation.12 This study was undertaken to determine (1) whether IABP would interrupt ischemic pain in the absence of cardiogenic shock and (2) whether continuous pumping would prevent recurrent attacks.
Materials and Methods
Eleven patients were studied. Six had repetitive ischemic attacks at rest without evidence of recent infarction (preinfarction group, table 1). Five had recurrent ischemic attacks at rest in the recovery phase of their first transmural myocardial infarction (postin- farction group, table 2) .
Prior to study, all preinfarction patients had been under hospital observation for 4-9 days. During this period, pain increased in frequency from an average of three to seven episodes per day while on therapy with heparin anticoagulation, beta blockade, long-acting nitrates, oxygen, and bedrest. Despite the increasing frequency of pain, none showed enzyme elevation or electrocardiographic evidence of myocardial infarction.
In all postinfarction patients, the occurrence of myocardial infarction was documented by a typical history, electrocardiographic changes, and serial enzymes. The average time from infarction to recurrent ischemic pain was 4 days. In three patients, pain recurred despite therapy with heparin anticoagulation, beta-blocking agents, long-acting nitrates, oxygen, and bedrest. In two, beta blockade and long-acting nitrates Hemodynamic changes during ischemic pain and before IABP are noted in figure 1. Prior to pain, heart rate averaged 62 beats/min, mean arterial pressure 77 mm Hg, and pulmonary capillary wedge pressure 9 mm Hg. During pain, heart rate increased to 72 beats/min while mean arterial pressure and wedge pressure rose markedly. Cardiac output changes during pain in three patients were variable. During pain all preinfaretion patients showed anterior S-T segment changes (three elevation, three depression) and all developed ventricular irritability. Serial electrocardiograms and enzymes showed no evidence of infarction.
In all cases IABP produced a marked change in pain pattern ( fig. 2) . Five patients showed no recurrence of pain during pumping and one in whom pain had been refractory even to nitroglycerin became nitroglycerin responsive with marked diminution in the frequency of pain. During test interruption of balloon pumping, three patients showed recurrence of ischemic pain within 10 min (table 3) . Resumption of pumping was effective in all cases even in the presence of systemic hypertension ( fig. 3) . Both hemodynamic and S-T segment 
